Lead poisoning in infancy and childhood is a well-recognized and apparently common condition in America. In Holt's 'Diseases of Infancy and Childhood ' (1940) it is stated that 'lead poisoning is one of the common and most serious forms of intoxication recognized in childhood. ' Byers and Lord (1943) reviewing the records of the Children's Hospital, Boston, found 128 cases of this condition during a ten year period. During the last 15 years a large number of papers on this subject have appeared in the American journals, many of them reporting a series of cases. In Great Britain, on the other hand, lead poisoning appears to be comparatively rare, or at least rarely recognized, in the early years of life, if the infrequency of published reports may be taken as a sound guide. Gordon and Whitehead (1949) have recently reported one case in an infant aged 6 months, Findlay (1935) reported one case in an infant of 3 months, and Rodgers, Peck, and Jupe (1934) one case in a child aged 2 years. The Index Medicus contains no record of any other papers on this subject in the British literature during the past 15 years.
The following report of a case of lead encephalopathy in a young infant may therefore be of some interest, and serve to draw attention to the diagnosis of a condition which may well be missed unless the possibility of its occurrence is constantly borne in mind.
Case Report Morning (first run off), 2-0 parts per 100,000. After five minutes running, 1-4 parts per 100,000. Maximum safe limit, 0-05 parts per 100.000 (Suckling, 1943) . On further inquiry it was found that about one year previously new lead pipes had been installed in the house (a gardener's cottage on an estate in Aberdeenshire).
By the time the diagnosis was established the acute symptoms had subsided and no treatment was considered necessary other than the administration of vitamin D in an attempt to hasten the deposition of lead in the bones. The infant was allowed to return home after the lead pipes had been replaced by asbestos piping and was seen again as an out-patient on December 11, 1947, when he was keen, healthy and making normal progress for his age. Skiams of the long bones (Fig, 2) showed double dense lines in the metaphyseal regions, one at the original site, now left behind in the shafts of the bones as a result of growth, and one at the metaphyseal borders. In view of this finding the possibility of further absorption of lead was considered but tests of the water supply showed it to be free from lead.
The baby remained under observation until June, 1949. During this period his general progress has been very satisfactory apart from some delay in his speech which is, perhaps, slightly behind the average for a child of his age. Gordon and Whitehead (1949) . In their full list of references, however, there is no mention of a case attributable to lead in the family water supply. I also have been unable to find any reference to such a condition in a breast fed infant. While the determining factor in producing acute symptoms in the present case was probably the change from breast to bottle feeding two weeks before admission, with consequent increase in the lead intake, it is certain from the width and density of the metaphyseal lines and also from the fact that the first symptoms appeared at the time of weaning that absorption of lead had been going on for considerably longer than two weeks. Before this, of course, the infant had been drinking a considerable quantity of water, but it is McKhann and Vogt (1933) gastro-intestinal upset is commonly the first sign of lead poisoning in infants, but it appears that this upset may be minimal and insuflicient to make the parents seek medical advice, so that in many cases, as in this one, the infant will present with full-blown signs of encephalopathy, a much commoner syndrome in the child than in the adult. Peripheral neuritis, which is the commoner form of involvement of the nervous system in the adult is rarely met with in the child.
The blood picture in this case did not show the punctate basophilia commonly seen in the red blood cells in chronic lead poisoning. As McKhann and Vogt (1933) point out, this is not a constant feature of the disease and is in any case not confined to lead poisoning. The moderate degree of hypochromic anaemia combined with a reticulocytosis seen in this case illustrate the other features of the usual blood picture in plumbism.
Radiogical Fnding. In retrospect the diagnosis of the present case appears fairly obvious. At the time of admission, however, the problem was by no means so simple, and the diagnosis might well have been missed but for the radiologist's report of the presence of dense bands at the anterior ends of the ribs and at the inferior angles of the scapulae noted in a skiagram of the chest taken to exclude pulmonary disease as a factor responsible for the convulsions. This finding led to systematic examination of the long bones with the result that similar bands were found at all the metaphyses, most marked at the lower ends of the radius, ulna, and femur and the upper end of the tibia. Dense bands at the metaphyseal borders were first reported in lead poisoning by Vogt (1930) and Park, Jackson, and Kajdi (1931) , and are discussed at some length by Cooper (1947) ; they are present where bone growth is most active and are thought to be due to crowding together of the trabeculae and concentration of lead, which is deposited most readily in growing bone. Cooper states that similar zones of increased density in the metaphyses may also be produced by poisoning with bismuth and inorganic phosphorus, by congenital syphilis, and by a few other rare conditions, and may occasionally be met with in normal metaphyses. While the diagnosis of lead poisoning cannot be made from the radiological findings alone, he considers that 'in children metaphyseal densities in the most actively growing bones are the most consistent and reliable evidence available.' He reports a series of 19 cases due to inhalation of fumes from burning discarded battery cases; of this series only the two oldest, aged 17 and 20 years, and the two youngest, both aged 3 months, showed no radiological changes. Accord- ing to Kasahara quoted by Cooper (1947) skeletal changes appear at the age of 5 to 6 months in breast fed Japanese infants poisoned by the excretion of lead in the milk of mothers who use lead-containing cosmetics extensively. The well-marked metaphyseal lines in the present case would appear, therefore, to have developed at an unusually early age.
The double zone of density seen in the present case (Fig. 2) is also mentioned by Cooper (1947) who suggests that it may be produced by further episodes of lead absorption or by a temporary increase of the amount of lead in the blood as a result of mobilization of lead previously deposited in the bones. Aub, Fairhall, Minot, and Reznikoff, (1925) have pointed out that, in general, the absorption, transport, deposition, and elimination of lead follows closely that of calcium and that factors influencing the metabolism of calcium also influence that of lead. Administration of calcium and vitamin D promote the deposition of lead in the bones where it is inert and harmless, and consequently its removal from the blood and soft tissues. Conversely the administration of parathormone or a low calcium diet or the production of acidosis will result in the mobilization of lead from the bones into the blood stream whence some of it will be eliminated by the bowel and kidneys, and some wil be deposited in the soft tissues. Lead so mobilized but not excreted will presumably in the course of time tend to be re-deposited in the growing bone ends.
It is interesting in the present case to follow the progress of the two lines at each metaphysis through a series of skiagrams taken at intervals of a few months. The original line, as might be expected, has been left behind in the shaft of the bone by the process of growth; the second line, first noted in December, 1947 (Fig. 2) remains at the metaphyseal border throughout a series of skiagrams taken in February, June (Fig. 3) , and September, 1948 . In December, 1947 The prognosis of lead poisoning in infancy is poor, and, where encephalopathy is present, the immediate mortality is high. Holt (cited by Ford, 1945) reported 13 deaths within a short time of admission among 20 children with convulsions due to lead encephalopathy. Of the seven survivors two were idiots and three more mildly mentally defective, one showed difficulty in gait, and only one was restored to normal health. Byers and Lord (1943) surveyed a series of 20 children of school age who had been admitted to the Children's Hospital, Boston, some eight years previously with lead poisoning. Of these children only eight had shown any evidence of encephalopathy and none of these were really severe examples of the condition. All 20 were considered to have recovered completely when they were discharged from hospital, yet only one was making satisfactory progress at school at the time of re-examination, and the majority of them showed evidence of intellectual or emotional difficulties. The authors considered that all these children were mentally normal before their episodes of lead poisoning but 300
